Background: Despite marked gains in longevity attributable to antiretroviral therapy (ART), older women living with HIV (OWLH) experience substantial health challenges, and few studies addressed whether they can achieve successful aging (SA). This is among the first studies examining prevalence and psychosocial correlates of self-rated SA (SRSA) among OWLH and women at risk of HIV.
INTRODUCTION
Older women (age 50+) living with HIV (OWLH) remain underrepresented in research 1 despite the fact that their numbers have been steadily growing. The estimated prevalence of OWLH per 100,000 US population increased from 94.7 in 2007 to 172. 8 in 2015. 2, 3 Over 102,000 US women aged 50 years and older lived with diagnosed HIV infection at the end of 2015. 3 This increase is due to the combination of new HIV diagnoses in older people and increased longevity with the advent of antiretroviral therapy (ART). 4 Despite this gain in longevity, OWLH experience complications related to the interaction of HIV and aging, such as the increased likelihood of multimorbidities, frailty, and polypharmacy, as well as substance abuse, social discrimination, and stigma. [5] [6] [7] Little is known about whether successful aging (SA) is achievable for this population. 6 SA was initially defined by Rowe and Kahn, 8 in contrast to "usual" aging as the absence or avoidance of disease and disability, retaining a high level of physical and cognitive function and active engagement with life. 9 However, this definition has been criticized as unattainable for marginalized populations, such as minority women and people living with HIV (PLWH). [10] [11] [12] [13] Thus, subsequent literature shifted its focus to self-perceived or self-rated SA (SRSA) defined as individuals' own holistic appraisals of how well they are aging; it is usually measured by asking the respondents how successfully they have aged on a 1-10 scale. 14, 15 Although SA as defined by Rowe and Kahn 8 may be harder to achieve for socially and economically disadvantaged social groups whose aging can rarely be free from disease and disability, SRSA may be possible even in the presence of comorbidities. 10, 16, 17 In fact, Raeanne Moore et al 15 suggested that SRSA is achievable among PLWH. Although HIV-seronegative participants in this study experienced significantly higher SRSA prevalence and mean scores, the prevalence of SRSA among PLWH was high at 66%. Similar results were obtained in a study by David Moore et al. 18 These findings are corroborated by qualitative research, which suggests that PLWH may be less concerned with the avoidance of disease and disability in their definitions of SA but focus on staying positive, caring for others, and maintaining self-care, independence, and engaged lifestyle. [19] [20] [21] [22] [23] Furthermore, studies found that although SRSA was not associated with any HIV disease characteristics (eg, viral load) or sociodemographic factors, better SRSA scores were significantly associated with better health-related quality of life (HRQOL) and positive psychosocial factors, such as resilience and optimism. 15, 18 It is important to note, however, that the aforementioned studies examining SRSA among PLWH were implemented in the samples that were predominantly men and white. Few studies address SRSA among OWLH.
Importantly, observations among mostly white male samples cannot be generalized to OWLH, who are not only demographically different but also experience unique biomedical and psychosocial challenges. 24 At year-end 2015, 58% (59,417) of OWLH were African American and only 18% (18,540) were white. 3 Thus, most OWLH belong to ethnic/racial minorities, which often intersects with other social vulnerabilities, such as poverty, domestic violence, racial discrimination, and barriers to health care. 1 Compared with HIV-seropositive men, OWLH also experience added burdens of gender-based inequality and stigma, as well as lower levels of sexual activity and poorer sexual health. 24, 25 Research additionally uncovers sex disparities in HIV-related health outcomes with women generally faring worse than men, partially because of differences in quality of and access to care. 26 Thus, women lag behind men in terms of ART prescription, use, and adherence as well as viral suppression, with only 48% being virally suppressed in 2014. 27, 28 Research shows that compared with HIV-seropositive men, women have worse HRQOL and greater HIV-related morbidity and HIV-related and all-cause mortality. 26 Among aging PLWH, female sex also increases the likelihood of such geriatric outcomes as frailty and falls. 29, 30 Moreover, OWLH face sexspecific health challenges, such as menopause and the increased risks of low bone mineral density and postmenopausal osteoporosis, perhaps exacerbated by the interaction of HIV infection, aging, and ART. 31 Given these described disparities, it is reasonable to expect that SRSA will be less prevalent among OWLH than among white HIV-seropositive men.
The aim of this study was to examine the prevalence and correlates of SRSA in a sample of OWLH and, as a comparison group, older HIV-seronegative women enrolled in the Women's Interagency HIV Study (WIHS). Based on the findings described previously, 15, 18 we hypothesized that OWLH will have lower prevalence and lower mean SRSA scores as compared to HIV-seronegative women. We also expect that better SRSA scores will be associated with higher levels of positive psychosocial factors.
METHODS

Research Design
WIHS is one of the key national cohorts providing opportunities for research in women aging with HIV. 27 It is an observational multisite study, which was established in 1993 to investigate the progression and effects of HIV in US women. 32 WIHS participants are women with and at risk of HIV infection, who were enrolled during 4 waves: 1994-95, 2001-02, 2011-12, and 2013-15. 33 WIHS study visits occur every 6 months and typically consist of a centrally scripted interview, clinical examination, and laboratory testing. WIHS structured interview consists of core modules, such as medical and medication history, substance use, or psychosocial/ behavioral, and may also include various substudy modules. 33 WIHS research protocols are approved by institutional review boards at each participating institution. Participants are compensated for each study visit. Details of the WIHS research design have been previously published. [32] [33] [34] During WIHS visit 47, which occurred between October 2, 2017, and March 30, 2018, the "From Surviving to Thriving" (FROST) substudy survey was included as an interview module at 4 WIHS sites: Atlanta, Chapel Hill, Brooklyn, and Bronx. The FROST survey was administered as part of the WIHS interview to all participants who were aged 50 or older, spoke English, and were able and willing to provide informed consent. The FROST survey took approximately 10 minutes to complete and included the SRSA assessment used in previous research 15 as well as validated scales assessing positive psychosocial factors, such as resilience.
The cross-sectional analyses for this study are based on WIHS data collected from 523 women (386 OWLH and 137 HIV-seronegative) who completed the FROST survey.
Measures SRSA
Following Moore et al, 15 SRSA was assessed by the following question: "Using your own definition, where would you rate yourself in terms of "successful aging," from "1" (least successful) to "10" (most successful)?" We also constructed a dichotomous outcome, which was coded as 1 if participants had scores $7 and 0 otherwise. The cut-point of $7 is considered to be high level of SA and has been used in previous research. 18 Based on research among those without HIV, 2 questions were included as additional measures of SRSA. 17, 35 In a separate portion of the FROST survey, participants were asked to indicate their agreement with the statement "I am aging well," using a 4-point Likert scale (1 = definitely false, 2 = mostly false, 3 = mostly true, and 4 = definitely true).
Finally, in yet another portion of the survey, participants were asked to rate their current life on a scale from "1" (worst life possible) to "10" (best life possible).
Positive Psychosocial Constructs
The following validated scales were included in the FROST survey to assess positive psychosocial characteristics: optimism was measured by a 6-item Lifetime Orientation Test-Revised (LOT-R); 36 resilience was assessed by the Connor Davidson Resilience Scale-10 Item (CD-RISC-10), 37 and personal mastery was measured by a 7-item Pearlin-Schooler Personal Mastery Scale (PMS). 38 Finally, coping with stress was assessed by a single question: "In the past 30 days, how effectively have you been able to cope with stress in your life? Please rate your ability to cope with stress from "0" (feel unable to cope) to "100" (I have coped extremely well)." In addition, several measures were available from the core WIHS data. The level of social support was assessed by the tangible and emotional support subscales of the Medical Outcomes Study Social Support Survey (MOS-SSS). 39 The Medical Outcome Study 36-Item Short Form Health Survey (MOS SF-36) was used to assess HRQOL. 40 Finally, spirituality was measured by the Functional Assessment of Chronic Illness Therapy-Spiritual Well-Being Scale (FACIT-Sp-12). 41 
Mental Health and Traumatic Experiences
The following measures were available from the core WIHS data. Anxiety was measured by a 7-item General Anxiety Disorder Scale (GAD-7), 42 depression-by the Center for Epidemiologic Studies Depression Scale (CES-D), 43 loneliness-by a 3-item shortened version of the Revised UCLA Loneliness Scale (R-UCLA), 44 and lifetime experience of discrimination-by the Everyday Discrimination Scale. 45 In addition, participants' self-reports of several traumatic life events (eg, history of incarceration) were captured both in baseline and follow-up interviews.
Other Participant Characteristics
Sociodemographic characteristics (eg, marital status) and substance use (eg, current smoking) were based on participants' self-report in the 6 months before the WIHS visit. HIV RNA viral load and current CD4 cell count were determined by laboratory testing, whereas ART use and history of AIDS were self-reported. The body mass index was calculated as measured weight in kg/height 2 in meters. History of hypertension was defined as systolic blood pressure $140 mm Hg and diastolic blood pressure $90 mm Hg or as self-reported hypertension diagnosis with antihypertensive medication use. Diabetes was defined as fasting blood glucose .126 mg/dL, hemoglobin A1c .6.5%, or self-reported antidiabetic medication use combined with self-reported diabetes diagnosis.
Data Analysis
Descriptive statistics were computed, and differences between HIV serostatus groups were assessed using x 2 tests for dichotomous and t-tests for continuous variables. As a next step, we examined correlates of a dichotomized SRSA outcome by the HIV serostatus group. Unadjusted bivariate logistic regression models were first fitted to examine relationships between dichotomized SRSA and potential sociodemographic and biomedical covariates. Those covariates that were significant at P # 0.10 level were included in the adjusted logistic regression models with robust standard errors to examine relationships between psychosocial variables (positive psychosocial constructs and mental health/ traumatic experiences) and dichotomized SRSA. All analyses were HIV-stratified. All statistical analyses were completed using Stata 14 software.
RESULTS
Sample Description
Participants were, on average, 57 years old, predominantly African American, unemployed, and not married or partnered, with no difference by HIV status (Table 1 ). More than one-third (38%) of participants in both groups had high school or less education. However, we found several significant group differences indicating that HIVseronegative women in our sample may be somewhat more disadvantaged than the OWLH. A higher proportion of HIVseronegative participants had very low annual income of $6000 or less, had no health insurance, and did not live in their own home. As compared to OWLH, a higher proportion of HIV-seronegative counterparts reported substance use, lower HRQOL, lower level of optimism, and higher level of perceived lifetime discrimination. OWLH in our sample had well-controlled HIV disease: 94% reported ART use, 73% had an undetectable viral load, and the median CD4 cell count was 750 cells/mL (IQR = 538; 1051).
SRSA Prevalence
We found no HIV group differences in any of the 3 measures of SRSA (Table 1) . Moreover, the 3 measures were highly and significantly correlated; the Cronbach alpha was 0.67. Therefore, we focus our discussion on the subjective rating of SA because this is the measure that was used by previous research among PLWH. The mean score of subjective rating of SA among OWLH was 8.1 (SD = 1.73) and among HIV-seronegative participants was 7.9 (SD = 1.80). Moreover, similar proportions of OWLH and HIVseronegative participants had scores $7 (83.7% vs. 82.5%; Fig. 1 ).
SRSA Correlates
Among the OWLH subsample, the adjusted logistic regression models showed relationships between multiple psychosocial factors and dichotomized SRSA ( Table 2 ). The increased adjusted odds of SRSA $7 were significantly associated with the higher levels of the following positive psychosocial factors: personal mastery, optimism, resilience, spirituality, social support, coping, and HRQOL. Conversely, higher levels of anxiety, depression, loneliness, and history of lifetime discrimination were associated with the reduced adjusted odds of SRSA $7. Thus, OWLH with current depressive symptomatology had 54% lower adjusted odds of SRSA $7 as compared to OWLH with no depressive symptomatology (P , 0.05). Please note that although we present results for continuous measures of anxiety, social isolation, and lifetime discrimination, as reflected in Tables 1  and 2 , we also tested associations with the following dichotomous measures: moderate to high level of anxiety (GAD-7 $10), any lifetime discrimination (Everyday Discrimination Scale score .0), and above the median loneliness week approached significance at P # 0.10 level. Age was not associated with SRSA $7 but was included as a covariate in the adjusted logistic regression models because of its theoretical importance. Similar results were obtained in the HIV-seronegative subsample ( Table 2 ). Of the 7 positive psychosocial characteristics considered, 6 were significantly associated with increased adjusted odds of SRSA $7, whereas HRQOL approached significance (adjusted OR (aOR) = 1.02, 95% CI: 1.00 to 1.04, P = 0.07). Of the mental health and traumatic events considered, having depressive symptomatology and higher levels of loneliness were associated with the reduced adjusted odds of SRSA $7. These analyses were adjusted for age, African American race, annual income # $12,000, and abstainer from alcohol. Of all sociodemographic and biomedical variables considered as potential covariates within For the HIV+ group, analyses were adjusted for age, living in own home, education in some college or more, former smoker, and consuming .7 alcoholic drinks per week. For the HIV2 group, analyses were adjusted for age, black (non-Hispanic) race, annual income #$12,000, and abstainer from alcohol. *P , 0.05. †P , 0.01. ‡P , 0.001.
the HIV-seronegative subsample, only annual income # $12,000 was significantly associated with SRSA $7 (OR = 0.31, 95% CI: 0.11 to 0.88, P = 0.03), whereas African American race and abstainer from alcohol approached significance at P # 0.10 level in the unadjusted models. Similar to OWLH subsample, age was not significantly associated with SRSA $7 but was included as a covariate in the adjusted models because of its theoretical importance.
DISCUSSION
To the best of our knowledge, this is the first published report of SRSA among OWLH. Our findings suggest that SRSA is achievable among socially and economically disadvantaged women in the presence of HIV and comorbidities. Moreover, we found high SRSA prevalence among OWLH and no significant difference in SRSA prevalence or mean scores by HIV status. There were no strong relationships between SRSA and sociodemographic characteristics, HIV disease characteristics, and comorbidities. However, higher levels of positive psychosocial factors, such as resilience and optimism, were associated with higher odds of SRSA $7 among both OWLH and HIV-seronegative women. By contrast, current depressive symptomatology and higher levels of loneliness reduced the likelihood of SRSA $7, regardless of HIV status. Among OWLH, 2 additional negative psychosocial factors were associated with reduced odds of SRSA $7: higher levels of anxiety and lifetime discrimination.
SRSA prevalence of 83.7% and mean scores of 8.12 (SD = 1.73) among OWLH in our study are comparable with those of HIV-seronegative participants in the studies using predominantly white male samples. 15, 18 Thus, a 2018 study by Moore et al 18 found that SRSA prevalence and mean scores were, respectively, 82% and 7.87 (SD = 1.82) among HIV-seronegative adults as compared to only 67% and 7.05 (SD = 2.29) among PLWH in a sample that was 76% white and 79% men. Comparing Moore et al 18 study results with our findings highlights the need for future research examining SRSA sex/gender differences and their intersectionality with race among OWLH and older men living with HIV (OMLH). Both previous research 15, [19] [20] [21] [22] and our findings indicate that SRSA among PLWH is associated with resilience and spirituality. African Americans and other minorities develop higher resilience than whites 46 and more often cite the importance of religion in their lives. In a US population-based Pew Research Poll, 75% of African Americans stated that they consider religion very important, compared with 49% of whites. 47 Given the racial composition of our sample as well as OWLH in general, resilience and spirituality may be key factors driving high prevalence of SRSA among this population as compared to white OMLH. Overall, we hypothesize that SRSA in OWLH and OMLH may be driven by different psychosocial factors. Although OWLH may experience higher levels of negative psychosocial factors, such as stigma and discrimination, OMLH (and especially white OMLH) may experience lower levels of such positive psychosocial factors as spirituality and resilience. Qualitative studies are also needed to improve our under-standing of gender differences in subjective understandings of SA.
In contrast to previous research among PLWH, we also found no significant difference in SRSA prevalence and mean scores by HIV status. It is important to note that likely due to WIHS selection criteria for enrolling HIV-seronegative women who engaged in HIV risk behaviors, [32] [33] [34] OWLH in our sample were better off in terms of several sociodemographic characteristics, had higher levels of HRQOL, optimism, and a lower level of perceived lifetime discrimination. We therefore hypothesize that negative effects of HIV among OWLH may have been counterbalanced by factors related to social disadvantage among HIV-seronegative participants.
Similar to other studies, 15, 17, 18, 35 we found that SRSA was associated with positive psychosocial factors and mental health but not with sociodemographic variables or HIV disease characteristics. Also congruent with the existing literature, 15, 18 SRSA in our study was not associated with most negative life events, that is, history of incarceration, child sexual abuse, and intimate partner violence. We found, however, strong negative effects of one specific type of negative life events among OWLH, that is, lifetime experience of discrimination. It should be noted, however, that we are not aware of studies that specifically examined the effects of lifetime discrimination on SRSA. It is possible that in difference to other negative life events, such as incarceration, which may result in acute trauma with subsequent healing and greater resilience, the effects of discrimination may be more continuous and debilitating, resulting in reduced SRSA. It is also possible that the negative association between lifetime discrimination and SRSA is specific to OWLH. Clearly, more research is needed examining the effects on SRSA of various types of negative life events and especially those that remain understudied, such as the experience of gender-, HIV-, and sexual orientation-related sigma and discrimination. There is also a paucity of research examining relationships between SRSA and comorbidities or SRSA and health behaviors (eg, substance use). Although our study did not find significant relationships between these variables, further research is needed. Currently, little is known about the effects on SRSA of multimorbidity, polypharmacy, frailty, and falls as well as diet, sleep, and exercise, all of which are extremely important for the aging PLWH.
This study had several limitations. Our analyses were based on a cross-sectional survey, which does not allow conclusions about temporal relationships between psychosocial correlates and SRSA. Future research will investigate social and psychosocial determinants of SRSA. OWLH in our sample had well-controlled HIV disease, with 73% of them being virally suppressed in contrast to only 49% of viral suppression rate among HIV-seropositive US women. It is thus unknown whether our results are generalizable to all OWLH although previous research suggests that HIV disease characteristics may not be associated with SRSA. 15 In addition, participants in our sample were embedded into a long-term research study, which may have resulted in more regular contact with HIV care providers as well as increased levels of positive psychosocial factors, such as social support. It is thus possible that the prevalence and mean score among OWLH in our sample may be higher than among OWLH outside of research studies. Nevertheless, these are important findings suggesting that high levels of SRSA are achievable among OWLH.
